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(54) A compressed data service in DECT/GSM interworking 



(57) A DECT fixed part for providing a communica- 
tions link between a DECT portable part and a GSM mo- 
bile switch centre, the fixed part comprising a compres- 
sion negotiation means for: receiving from one of the 
portable part and the mobile switch centre a first mes- 
sage specifying a form of compression for a data serv- 



ice; and using that first message, determining a second 
message to be sent to the other of the portable part and 
the mobile switch centre to request it to adopt a corre- 
sponding form of compression for the data service; so 
as to allow the provision of a compressed data service 
between the portable part and the mobile switch centre. 
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Description 

This invention relates to providing a compressed 
data service in DECT/GSM interworking. 

Figure 1 shows a functional reference configuration 
for conventional interworking between a DECT (digital 
European cordless telephone) system and a GSM (glo- 
bal system for mobiles) system. Figure 1 shows that the 
DECT portable part (PP) 1 communicates with the 
DECT fixed part (FP) 2 over an air interface 3. The fixed 
part 3 communicates with a GSM mobile switch centre 
(MSC) 4 over the standard GSM A-interface 5. The fixed 
part comprises at least one radio fixed part (RFP) 6, 
which communicates wirelessly with the portable part, 
and a cluster control fixed part (CCFP) 7 which handles 
communications between the fixed part and the mobile 
switch centre. 

In the signalling plane of the A-interface mapping 
takes place only on the CC/NWK and MM/NWK levels, 
so the DECT system does not use the lower layers of 
the A-interface. Documents [1 2] to [1 8] listed below pro- 
vide detailed definitions of how GSM services are pro- 
vided over the DECT air interface. 

Document [14] cited below defines the implemen- 
tation of bearer services. This takes as its basis that in 
the DECT/GSM interface the GSM error correcting pro- 
tocol RLP is terminated to the interworking unit (I WU) of 
the DECT fixed part, and the DECT air interface (based 
on the C data profile) provides its own error correction 
over the DECT air interface by re-transmitting the MAC 
(medium access control) layer protocol and by the DLC 
(data link control) layer re-transmitting the LAPU proto- 
col. This protocol model is illustrated in figure 2, where 
block 8 represents the DECT portable part, block 9 rep- 
resents the DECT fixed part and block 1 0 represents the 
GSM mobile switch centre interworking unit. Thus, in 
this standard implementation the RLP and LAPU proto- 
cols function independently; the RLP protocol operating 
over the A-interface (11 in figure 2) between GSM and 
DECT and the LAPU protocol operating over the DECT 
air interface (12 in figure 2). The LAPU protocol runs all 
the way from the CCFP to the PP, so during provision 
of a data service - in which the system carries signals 
representing data that has been provided to the system 
in a digital form by a user of the DECT portable part, or 
that is to be provided by the system to that user in a 
digital form - situations where data might be lost in DECT 
internal handover can be taken care of either by the 
DECT MAC layer error correction or by the LAPU. How- 
ever, error correction in the event of external handover 
is unclear. 

Currently only the DECT C<lata profile defines the 
use of V.42bis compression over the U-plane link by us- 
ing C-plane Call Control (CC) negotiation for the com- 
pression parameter negotiation. No such functionality is 
defined for the DECT A/B profiles. (See documents [20] 
and [22]). 

A significant weakness of the system described 



above is the relatively low data transmission level it pro- 
vides over the radio interface: the highest available data 
rate is 9600 bps (bits per second). However. DECT prcK 
vides a higher capacity over its air interface and could 

s support higher transmission speeds. 

The present invention aims to address this problem. 
According to the present invention from a first as- 
pect there is provided a DECT fixed part for providing a 
communications link between a DECT portable part and 

10 a GSM mobile switch centre, the fixed part comprising 
a compression negotiation means for: receiving from 
one of the portable part and the mobile switch centre a 
first message specifying a form of compression for a da- 
ta service; and using that first message, determining a 

is second message to be sent to the other of the portable 
part and the mobile switch centre to request it to adopt 
a corresponding form of compression for the data serv- 
ice; so as to allow the provision of a compressed data 
service between the portable part and the mobile switch 

20 centre. 

The compression negotiation means preferably 
acts so as to, in effect, translate messages specifying 
forms of data service compression between the proto- 
cols of the links between the fixed part and the portable 

25 part and the first part and the mobile switch centre. The 
first message may suitably be a CC-SETUP message 
received from the portable part, in which case the sec- 
ond message may suitably be a SETUP message-that 
is sent to the mobile switch centre. The first message 

30 may be a SETUP message received from the mobile 
switch centre, in which case the second message may 
suitably be a CC-SETUP message that is sent to the 
portable part. 

One or more XI D messages between the fixed part 

55 and the mobile switch centre may be used to establish 
an acceptable form of compression. 

According to the present invention from a second 
aspect there is provided a method for providing a com- 
pressed data service across a communications link be- 

40 tween a DECT portable part and a GSM mobile switch 
centre via a DECT fixed part, comprising: one of the 
portable part and the mobile switch centre sending to 
the fixed part a first message specifying a form of com- 
pression for a data service; the fixed part using that first 

45 message to determine a second message to be sent to 
the other of the portable part and the mobile switch cen- 
tre to request it to adopt a corresponding form of com- 
pression for the data service; and the fixed part sending 
that message to the said other of the portable part and 

50 the mobile switch centre. 

Preferably, if the said other of the portable part and 
the mobile switch centre determines that the said form 
of compression is not acceptable to it then it sends to 
the fixed part another first message specifying another 

55 form of compression for the data service. This step can 
be repeated. In this way, the fixed part suitably facilitates 
the establishment of a compressed data service that ex- 
tends from end to end, between the portable part and 
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the mobile switch centre. Once a form of data service 
compression has been established then one of the port- 
able part and the mobile switch centre preferably begins 
to compress user data according to that compression 
scheme and transmits it towards the other of the porta- 
ble part and the mobile switch centre. The user data is 
preferably not compressed or decompressed by the 
fixed part. On receipt the data is preferably decom- 
pressed by the said other of the portable part and the 
mobile switch centre. 

Preferably, if the fixed part determines that a form 
of compression for the compressed data service that is 
acceptable to both the portable part and the mobile 
switch centre cannot be established then ft sends a mes- 
sage to the mobile switch centre to request a form of 
data service compression between the fixed part and 
the mobile switch centre. In this case, the fixed part suit- 
ably includes compression/decompression means for 
compressing/decompressing data sent/received over 
the data service to/from the mobile switch centre. 

Preferably, if the fixed part determines that a form 
of compression between the fixed part and the mobile 
switch centre cannot be established then it sends a mes- 
sage to the mobile switch centre to request no data serv- 
ice compression between the fixed part and the mobile 
switch centre. 

The mobile switch centre suitably has an interwork- 
ing unit that includes compression/decompression 
means. The fixed part preferably includes an interwork- 
ing unit that preferably provides the compression nego- 
tiation means described above and/or preferably per- 
forms the steps described above for the fixed part. The 
portable part preferably includes compression/decom- 
pression means. 

The negotiation procedures described above are 
preferably performed by means of the DECT A/B-profile. 

The compression may be V.42bis compression, 
preferably with one or more of the said messages spec- 
ifying parameters that may include one or more of: type 
of data compression, number of possible codewords in 
the algorithm and maximum encodable data string 
length. 

The present invention will now be described by way 
of example with reference to the accompanying draw- 
ings, in which: 

figure t shows the functional reference configura- 
tion for DECT/GSM interworking; 
figure 2 shows the protocol stack for standard 
DECT/GSM non-transparent bearer services inter- 
working; 

figure 3 shows a protocol stack for the situation 

where compression is used only between the GSM 

MSC IWF and the DECT FP IWF; 

figure 4 shows a protocol stack for the situation 

where compression is used end-to-end between 

the MSC IWF and the DECT PP; 

figure 5 shows the signalling used to make a com- 



pressed data service connection between a DECT 
portable part and a GSM MSC for the case of a mo- 
bile originated call; and 

figure 6 shows the signalling used to make a com- 
5 pressed data service connection between a DECT 
portable part and a GSM MSC for the case of a mo- 
bile terminated call. 

In the proposed GSM phase 2+ data services en- 
io hancement a new bearer service is planned, in which 
data is compressed between the MSC and the MS, i.e. 
in the GSM transmission path. In DECT, compression 
has been defined only for the C-data profile (see docu- 
ment [1 9]). If compression usage could be added to the 
is a/B data profile (see documents [20] and [22]) the com- 
pression of local area network traffic conveyed over the 
DECT air interface may be possible. 

The embodiments set out below shows how the 
GSM Phase 2+ compressed data service can be used 
20 in DECT/GSM interworking. Two alternatives are de- 
scribed: 

1 . The compression is used solely in the A-inter- 
face, between the GSM mobile switch centre inter- 
ns working function and the DECT fixed part interwork- 
ing function, whilst the DECT interface (between the 
fixed part and the portable part) uses a standard da- 
ta transmission scheme. 

2. The compression is used as an end-to-end f unc- 
30 tion all the way between the GSM mobile switch 

centre interworking function and the DECT portable 
part. This alternative is more complex because it re- 
quires service parameter negotiation. 

35 The embodiments may allow user rates to be in- 
creased with only minor changes to the established 
DECT/GSM interworking procedure, and better utilisa- 
tion of the DECT air interface in DECT/GSM interwork- 
ing (by virtue of the end-to-end compression) without 

40 large changes to the A interface. The signalling defined 
for the C-data profile compression service negotiation 
could be used also for the A/B-profile. 

Alternative 1 : Compression is Used only between GSM 
45 MSC IWF and FP IWF 

In this solution the compression used in the GSM 
air interface (e.g. V.42bis) is run up to the interworking 
function of the DECT fixed part (DECT FP IWF) where 

50 the data is decompressed and forwarded to the stand- 
ard DECT data profile protocol, such as LAPU. This im- 
plementation does not require any specific interworking 
function between DECT and GSM signalling since the 
only change needed is to build a decompression/com- 

55 pression mechanism for the data in the FP IWF (for in- 
stance by updating the RLP engine in the FP has to be 
updated). The PP does not even have to be aware that 
compression is used over the A-interface. However, the 
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PP could, with signalling, indicate the compression re- 
quirement for the A-interface f thus preparing itself for 
higher user rates. 

A protocol stack for this alternative is illustrated in 
figure 3. 

This alternative has the advantages that: 

1 . It can be added on to the current standards with- 
out additional signalling mapping. 

2. Since the DECT air interface is capable of larger 
transmission speeds the DECT capacity can be bet- 
ter utilised by increasing the A interface data trans- 
mission capacity with compression. 

3. No large changes are needed in the GSM A-in- 
terface for the higher bit-rates However, the com- 
pression functionality may complicate to some ex- 
tent the FP IWU function (this should not be a major 
problem) and it must be borne in mind that the bit- 
rate may vary depending on the user's data con- 
tents 

Alternative 2: Compression is Used End-to-end 
between MSC IWF and DECT PP 

In this alternative the compression is run end to end 
between the interworking function (IWF) of the MSC and 
the DECT PP. Thus the FP IWF only conveys the infor- 
mation without interrupting or decompressing/com- 
pressing the data. This requires the negotiation of com- 
pression parameters between the end points. Thus the 
FP IWU has to do some additional mapping between 
DECT signalling and GSM RLP compression parameter 
negotiation. 

A protocol stack for this alternative is illustrated in 
figure 4. 

The compression parameters are negotiated during 
call establishment for both links (LAPU and RLP). This 
implies that the parameters in the XI D message must 
be conveyed to the DECT part in DECT call control mes- 
sages. If the same parameters can not be agreed then 
the FP IWU must decompress/compress the data sep- 
arately for both links (LAPU and RLP) or use compres- 
sion only over the A interface. In this situation compres- 
sion is used in both directions. 

Figure 5 shows the signalling used to make a com- 
pressed data service connection between a DECT port- 
able part and a GSM MSC for the case of a mobile orig- 
inated call. When the call is mobile originated the PP 
negotiates the compression (e.g. V.42bis) parameters 
by using the Call Control negotiation procedure as de- 
fined in the C-data profile (see document [1 9]) and then 
uses the same parameters in the RLP link XID negotia- 
tion. 

Referring to figure 5, the PP begins the establish- 
ment of a connection by submitting to the FP a {CC- 
SETUP} message (at 13) carrying the «IWU-AT- 
TRIBUTES» information element with compression re- 
quires filed set to on and carrying the compression pa- 



rameters. Upon receipt of the call request the FP sub- 
mits a SETUP message (at 14) towards the MSC (as 
defined in ETS 300 370 document [14]) and stores the * 
compression parameters for further use. The SETUP 

s message carries an indication of the compression re- 
quest in its bearer capability element. If the MSC ac- 
cepts the request it replies with CALL PROCEEDING 
(at 15) with missing or unchanged bearer capability el- 
ement. This message is in turn mapped by the FP IWU 

io to the DECT {CC-CALL PROCEEDING} message (at 
16) indicating either accepted or non-accepted com- 
pression. 

After the appropriate alerting an connecting mes- 
sages the FP IWU RLP begins initialisation of the RLP 

is link by issuing XID (at 17) carrying the compression pa- 
rameters received from the DECT PP If the MSC IWF 
accepts the parameters then compressed data traffic 
can be started. If the parameters carried back in the XID 
sent by the MSC IWF are not in line with the request 

20 from the PP the FP IWU may initiate a service negotia- 
tion again by issuing the changed parameters with {CC- 
SERVICE-CHANGE} message (at 18) containing 
«IWU-ATTRIBUTES» specifying data traffic with new 
parameters. This procedure can be used even in the 

25 middle of an established connection. 

Figure 6 shows the signalling used to make a com- 
pressed data service connection between a DECT port- 
able part and a GSM MSC for the case of a mobile ter- 
minated call. When the call is mobile terminated the FP 

30 does not know the compression parameters when the 
Call Control negotiation takes place. When the RLP link 
has been established the DECT can negotiate the XID 
parameters using the call modification procedures. 
Referring to figure 6, the MSC indicates a demand 

35 for compressed connection with a set field in the BEAR- 
ER CAPABILITY element of the SETUP message (at 
1 9). Upon receipt of this indication the FP IWU requests 
the compressed service with default values from the PP 
(at 20). If the PP accepts it by issuing {CC-CONNECT} 

40 (at 21) the FP IWU issues a non modified CONNECT 
message to the MSC. 

After this the FP IWU initiates the RLP link by issu- 
ing XID with default compression parameters (at 22) or 
if the MSC initiates the RLP link the FP IWU RLP replies 

45 with XID carrying the default compression parameters. 
After this procedure compressed data traffic can com- 
mence. 

If for some reason the MSC IWF cannot provide a 
compression as requested by the PP the FP IWU may 

50 initiate the in-call modification process by issuing the 
new parameter values to the PP This is done by sending 
the new values in a {CC-SERVICES-CHANGE} mes- 
sage (at 23) containing «IWU-ATTRIBUTES» carry- 
ing the new parameters. If the PP replies with {CC- 

55 SERVICES- ACCEPT} (at 24) then compressed data 
traffic with new parameters can be started. This proce- 
dure can be used even in the middle of an established 
connection. 
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If the negotiation is successful then compression 
can be run end-to-end with the same parameters, yield- 
ing significant improvements. This approach is also flex- 
ible because if compression cannot be agreed for end- 
to-end connection then the link can fall back either to $ 
approach 1 above or to abandoning compression all to- 
gether. 

When compression is used over the DECT air inter- 
face then some spectrum is saved. However, this re- 
quires there to be a compression engine present in the io 
DECT portable part. 

One option is to add the required compression ne- 
gotiation mechanism as currently defined in the C profile 
(see document [21]) to the A/B.2 profile Call Control 
functionality (see document [22]). V.42bis compression ^ 
can then be used for the LU2 based frame transmission. 
A/B profile signalling must convey in the IWU-AT- 
TRIBUTES element the required compression parame- 
ters, for V.42bis these are: 

20 

type of data compression 

V.42bis data compression request 

number of possible codewords in the algorithm; and 

maximum encodable data string length. 

25 

In addition the A/B profile must support the peer attribute 
service negotiation defined in ETS 300 175-5 (docu- 
ment [5]). 

By allowing the use of V.42bis compression the cur- 
rent maximum DECT data rate of 288 kbps for bi-direc- 30 
tional and 552 kbps for unidirectional traffic can be in- 
creased to a rate in the range from 288 to 1152 kbps for 
bi-directional and 552 to 2208 kbps for unidirectional, 
depending on the data being conveyed. 

One useful approach is to use alternative 1 as a fall- 35 
back solution, i.e. if end-to-end compression cannot be 
used then the GS compression is terminated to the FP 
IWU. Due to the negotiation process there can be im- 
plementations of the above approaches with non-com- 
pressing systems (MSC and DECT). Thus either one 40 
alone, both or none of the two carrying links can adopt 
compression. 

Either approach is, of course, only beneficial if dif- 
ferent protocols are used on the A-interface and the 
DECT air interface, for example not in conjunction with 45 
approach 1 set out in our co-pending patent application 
with applicant's reference PAT 96417 EP. 

A/B profile compression could prove extremely use- 
ful in the future when traffic rate demands are increasing 
yet the wireless DECT link is used only as a transporta- so 
tion means for upper layer frames. 
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All these documents are incorporated herein by ref- 
erence in their entirety 

The present invention includes any novel feature or 
combination of features disclosed herein either explicitly 
or implicitly or any generalisation thereof irrespective of so 
whether or not it relates to the claimed invention or mit- 
igates any or all of the problems addressed. In view of 
the foregoing description it will be evident to a person 
skilled in the art that various modifications may be made 
within the scope of the invention. ss 



Claims 

1. A DECT fixed part for providing a communica- 
tions link between a DECT portable part and a GSM 
mobile switch centre, the fixed part comprising a 
compression negotiation means for 

receiving from one of the portable part and the 
mobile switch centre a first message specifying 
a form of compression for a data service; and 
using that first message, determining a second 
message to be sent to the other of the portable 
part and the mobile switch centre to request it 
to adopt a corresponding form of compression 
for the data service; 

so as to allow the provision of a compressed data 
service between the portable part and the mobile 
switch centre. 

2. A DECT fixed part as claimed in claim 1 , wherein 
the first message is a CC-SETUP message re- 
ceived from the portable part. 

3. A DECT fixed part as claimed in claim 1 or 2, 
wherein the second message is a SETUP message 
that is sent to the mobile switch centre. 

4. A DECT fixed part as claimed in claim 1 , wherein 
the first message is a SETUP message received 
from the mobile switch centre. 

5. A DECT fixed part as claimed in claim 1 or 4, 
wherein the second message is a CC-SETUP mes- 
sage that is sent to the portable part. 

7. A method for providing a compressed data serv- 
ice across a communications link between a DECT 
portable part and a GSM mobile switch centre via a 
DECT fixed part, comprising: 

one of the portable part and the mobile switch 
centre sending to the fixed part a first message 
specifying a form of compression for a data 
service; 

the fixed part using that first message to deter- 
mine a second message to be sent to the other 
of the portable part and the mobile switch cen- 
tre to request it to adopt a corresponding form 
of compression for the data service; and 
the fixed part sending that message to the said 
other of the portable part and the mobile switch 
centre. 

8. A method as claimed in claim 7, wherein if the 
said other of the portable part and the mobile switch 
centre determines that the said form of compres- 
sion is not acceptable to it then it sends to the fixed 
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part another first message specifying another form 
of compression for the data service. 

9. A method as claimed in claim 7 or 8, wherein if 
the fixed part determines that a form of compression 5 
for the compressed data service that is acceptable 

to both the portable part and the mobile switch cen- 
tre cannot be established then it sends a message 
to the mobile switch centre to request a form of data 
service compression between the fixed part and the 10 
mobile switch centre. 

10. A method as claimed in claim 9, wherein if the 
fixed part determines that a form of compression 
between the fixed part and the mobile switch centre is 
cannot be established then it sends a message to 
the mobile switch centre to request no data service 
compression between the fixed part and the mobile 
switch centre. 
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